INTRODUCTION
Members of the genus Shigella, as currently defined, do not produce gas from glucose except for some biotypes of Shigella Jlexneri serotype 6 (Enterobacteriaceae Subcommittee, 1958) . These biotypes were originally designated the "Newcastle bacillus" (Clayton and Warren, 1929) and the "Manchester bacillus" (Downie, Wade and Young, 1933) . The Newcastle biotype ferments glucose and dulcitol, often with the production of gas, and the Manchester biotype produces acid and gas from glucose, dulcitol and mannitol. Subsequently other aerogenic strains of the genus Shigella have been described; these include a variant of S. dysenteriae serotype 3 (Stypulkowska, 1964) , a strain of S. boydi serotype 13 (Rowe, Gross and van Oye, 1975) , and a "gasogenic variety" of S. dysenteriae serotype 2000 -53 (Szturm-Rubinsten et al., 1970 .
The occasional occurrence of unusual phenotypic characters amongst strains of a bacterial genus may be associated with the presence of a plasmid. Examples of this in enterobacteria include lactose fermentation by strains of Salmonella (Falkow and Barron, 1962) and Proteus (Falkow et al., 1964) and H2S production by strains of Escherichia coli (0rskov and 0rskov, 1973; Magalhiies and Vkras, 1977) and S. sonnei (Farmer et al., 1976) . The relationship, examined in this paper, between the presence of R plasmids and the production of gas by shigellae has not previously been reported.
MATERIALS AND METHODS
Bacterial strains. The test strains are listed in table I. The four transconjugant strains derived from S. flexneri serotype 6 strain NCTC9780 (E90R), strains E901, E906, E907 and E908, were obtained as described below. The genotypes of the donor E. coli strains and the plasmids are also given in table I.
Isolation oftransconjugant strains. Overnight cultures in Nutrient Broth No. 2 (Oxoid) of the recipient strain S.Jlexneri serotype 6 (strain E90R) and the four E. coli donor strains (E136, E137, El38 and E141) were diluted 100-fold in fresh broth and incubated for 4-6 h.
Plates of Blood Agar Base (Oxoid) containing chloramphenicol 10 pg/ml and spread with 0.2 ml of a preparation of bacteriophage A uir containing 3.4 x lo9 particles/ml were flood-seeded with 1.5 ml of each donor culture. The bacteriophage A vir was included as a counterselective agent against all donor strains. The plates were allowed to dry and then S.flexneri strain E90R was spotted on the lawns and the plates were incubated overnight at 37°C. Any colonies that 
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Substrate grew on these plates were treated as presumptive transconjugants. They were streaked on to chloramphenicol plates and individual colonies were then tested for growth on a selective minimal medium that allowed growth of the donor but not the recipient strain. The M9 minimal medium of Clowes and Hayes (1968) was supplemented with proline and methionine for presumptive transconjugants derived from matings with E. coli strains El 36, E 137 and E 138 and with proline, tryptophan and histidine for those derived from matings with E. coli strain E141. All supplements were added to give a final concentration of 50 pg/ml. Any colonies that grew on the chloramphenicol medium but not on the selective minimal media were assumed to be transconjugant strains of S.Jexneri. They were designed E90 1, E906, E907, E908 (table I) .
The four transconjugant strains (E901, E906. E907, E908 ) and the parent strain (E90R) were tested for 192 morphological, physiological and biochemical characters (Dodd, 1979) . These tests included the production of gas from adonitol, dulcitol, glucose, glycerol, inositol, maltose, mannitol and starch during incubation for 14 days at 37°C. Gas production from carbohydrates was tested in a medium containing Bacteriological Peptone (Oxoid) 10 g/L, NaCl 5 g/L and bromothymol blue (E. Gurr Ltd) 0.04 g/L; after sterilisation a 10% (w/v) filter-sterilised solution of the carbohydrate was added aseptically to give a final concentration of 1% (w/v). The medium was dispensed in 4-ml amounts in 4 x 0-5-inch test tubes containing an inverted Durham tube. Before inoculation the Durham tubes were inspected for any trace of trapped air. The tubes were incubated at 37°C and inspected daily for 14 days for production of acid and gas.
Gower's similarity coefficient (SG; Gower, 1971) between the parent strain and each transconjugant strain was calculated to determine the phenetic similarity and expressed as percent similarity (%S) between each of the transconjugant strains and the parent.
Computation of similarity between transconjugant strains and parent strain.
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RE~ULTS
The percent similarity between the transconjugant strains and S. Jiexneri serotype 6 strain E90R based upon 192 phenetic characters were: strain E901,96*4%S; strain E906,96.6%S; strain E907, 96-4%S; strain E908, 95*3%S. These indicate a close phenetic relationship between the parent strain and each transconjugant. The differences are accounted for by the antibiotic resistances conferred by the plasmids acquired from the donor strains (see table I ) and the changes in gas production from carbohydrates.
The differences in gas production from the various carbohydrates between the parent strain S.Jexneri serotype 6 strain E90R and the transconjugant strains are given in table 11. The parent strain (E90R) produced only a small bubble of gas from dulcitol, but all the transconjugant strains produced significantly more gas from this carbohydrate; the bubble filled the whole curve of the Durham tube. Moreover, the transconjugant strains produced gas from some other carbohydrates (table 11). The pattern of gas production from the test carbohydrates was different for each transconjugant. The amount of gas produced and the range of substrates + =Small bubble of gas; + + =moderate gas production; + + + =gas production sufficient to fill curvature of Durham tube; -=no gas production.
from which this occurred were altered by the introduction of R plasmids into S.Jlexneri serotype 6 strain E90R.
In similar experiments (see Methods) the same plasmids were introduced into a strain of the Manchester variety of S.Jlexneri serotype 6 (NCTC4720) and into an anaerogenic "Newcastle" strain (NCTC9781) but there was no change in gas production. Any increase in the amount of gas produced by transconjugants of the "Manchester" strain (NCTC4720) might have been masked because the parent strain produced significant amounts of gas. However, there was no change in the range of carbohydrates from which gas was produced.
DISCUSSION
Our results show that the introduction of four different R plasmids into an aerogenic strain of S. Jlexneri serotype 6 altered its ability to produce gas from carbohydrates. This is another example of a plasmid affecting a taxonomically important character in a way that might lead to the misidentification of a bacterial isolate. It is unlikely in this case that such changes in gas production would lead to the misidentification of strains of S. Jlexrteri serotype 6 because aerogenic strains of S.flexneri serotype 6 are known and they may produce large amounts of gas (Carpenter, 1961) . However, similar changes might be produced in other biotypes and serotypes of Shigella normally considered to be anaerogenic. Identification problems would then arise.
When Carpenter (1961) observed that recent isolates of aerogenic strains of S. Jlexneri serotype 6 produced much larger amounts of gas than the characteristic "very small volume (or tiny bubble)", she suggested that the change was due to the use of modern peptones. However, the present studies suggest that it may have been the presence of R plasmids that caused the changes, because Carpenter's (1 96 1) observations coincided with the increasing prevalence of plasmids conferring resistance to antibiotics amongst enteric bacteria (Watanabe, 1963) .
The mechanism by which gas production by S.Jlexneri serotype 6 is altered by these R plasmids is not clear. The presence on each plasmid of a gene, or genes, determining the character, seems unlikely because the transfer of these plasmids to two other strains of S.flexneri serotype 6 did not result in any change in gas production. Furthermore, it is unlikely that four different R plasmids would influence the same character. More complex non-specific interactions between the R plasmid and the host bacteria are a more probable explanation. These could result in alterations in membrane permeability or changes in the enzymes of the metabolic pathways.
The effect that the presence of plasmids may have on bacterial taxonomy because they encode for characters used in classification and identification is only now being investigated (Jones, 1978; Dodd, 1979; Harwood, 1980) . Our work indicates that there may be other aspects to this problem and that a plasmid may influence characters that are not specifically plasmid encoded. Such "plasmid-influenced" characters may be as important in the identification of bacterial strains as "plasmid-encoded" characters and may be more difficult to identify because their expression may be influenced by the intracellular organisation of the host bacterium.
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